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Morphofunctional Changes in the Gastric Mucosa in the 
Dynamics of Physiological Pregnancy 


1. Nazarova D. E. Abstract: It is well known that during pregnancy there 
2. Parvizi N.L are often clinical signs of disorders of the 
gastrointestinal tract. Almost all pregnant women 
complain of certain disorders of the function of the 
ee ee stomach. It is no coincidence, therefore, that the 
Accepted 26" Jan 2023, appearance of such symptoms as nausea, vomiting, 
Online 8" Feb 2023 heartburn, once a perversion ate food in practically 
healthy women of reproductive age with a delay in 
menstruation is often used as an indirect sign of 


'? PhD in medical sciences, senior lecturer pregnancy and is regarded as a normal condition of 
of department “Obstetrics and gynecology pregnancy. In all likelihood, these manifestations are 
in family medicine” of Tashkent medical associated with certain dynamic functional and 
academy morphological changes in the stomach and all parts of 


the gastrointestinal tract. 


Key words: gastrointestinal tract, morphological 
features, pregnancy, stomach. 


Introduction. Despite the large number of gastroenterological diseases in women of reproductive age, 
little attention is paid to the study of the morphological and functional characteristics of the digestive 
tract during pregnancy. In addition, they relate mainly to the study of the physiology and pathology of 
organs during pregnancy. Given the fact that the study of morphological and functional features and 
adaptive processes occurring during physiological pregnancy is of great importance, that is why the 
results of our research will contribute to the formation of an idea of the mechanism of ongoing 
morphological changes in the gastric mucosa during normal pregnancy. Moreover it will also explain 
the features of the course diseases of this organ with subsequent adequate therapy. In this regard, in 
our experiment, we studied the features of structural and functional changes in the mucous membrane 
of the stomach wall during a physiological pregnancy. 


Materials and methods. This paper presents the results of a study which dedicated to morphological 
and functional features of the stomach wall in its fundic part. The studies were carried out on white 
outbred rats weighing 140-160 gr, at various stages of pregnancy (13, 17, 19 and 21 days). Intact 
mature female rats served as controls. Light-optical (sections, 6-7 microns thick, stained with 
hematoxylin-eosin, according to Samsonov, semi-thin sections with fuchsine-methylene blue), 
morphometric (3) and electron microscope methods of investigation were used. Rats were sacrificed 
by rapid decapitation. Dated terms of pregnancy were obtained according to the method of LP. 
Zapadnyuk (4). 
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Results. In the first half of pregnancy, the structure of the fundus of the stomach did not undergo 
visible changes. On the 13th day of pregnancy, compared with the control, there was a thickening of 
the gastric mucosa by 14.70/0, which was 604.415.04 um. Its surface was evenly covered with a layer 
of mucus, which performed a protective function. The gastric fossae shortened by 39 %, their lumen 
expanded, the depth is 76.8+2.1 um. They were lined with prismatic-shaped superficial pit cells. The 
nucleus was oval, located basally. Above the nucleus, the cytoplasm was moderately filled with 
mucoid secretion and, when stained according to Samsonov, had a purple color. The length of the 
glandular tube increased and was 526.5+8.06 um, which was 15.7 % more than in the control. When 
counting glandular cells, there was a tendency towards an increase in the number of main (by 10.4 %) 
and parietal cells (by 24.7 %), which was, respectively. By the 17th day of pregnancy, the mucous 
membrane thickened (615.1 +7.4 um) compared to the previous period. Its surface was unevenly 
covered with a layer of mucin, which, when stained according to Samsonov, formed a crimson stripe. 
The length of the fundic glands was significantly increased (537.2+9.8 um) compared to the previous 
period, and was 118 % in relation to the control. The depth of the gastric pits was equal to and did not 
significantly differ from the previous study period. In this period of pregnancy, there was an expansion 
of the collector veins located between the gastric fields. Parietal cells were oval or irregularly rounded, 
had eccentrically located rounded nuclei. Their number was on average 14,1+0,7 in the gland, which 
was reliable to the number of parietal cells in the previous period, and in relation to the control it was 
34%. The number of main cells (15,5+ 0,6)1 also significantly increased in comparison with the 
previous period and was 24 %. A large amount of mucus was noted in the primordial layer of the 
mucosa. The gastric pits were normal, their depth was on average 75 2 + 2.8 um. Although their depth 
was 40.5 % shorter than rats which were in control group and it remains unchanged from the 13th day 
of pregnancy. The length of the fundal cells was equal to 548.4 + 5.8 um, which was 20.5 % more than 
in the control, and significantly greater than the values of the cells during the study period. Due to the 
fact that the cells increased in size, the lumen of the fundic glands decreased. Thin layers of connective 
tissue separated the glands from each other. Compared with the previous period of the study, the 
number of main cells was significantly increased - which was on average 37 % more than those values 
of intact animals. Electron microscopically, they showed an expansion of the profiles of the granular 
endoplasmic reticulum and an increased in the volume of the Golgi complex. Parietal cells in this 
period of study were almost 41 % more in relation to the control. They were large, with light vesicles 
in the cytoplasm. Electron microscopically, they showed an expansion of intracellular secretory 
tubules, an increase in the number and length of microvilli. The blood and lymphatic vessels of the 
lamina propria were dilated. Numerous mitoses were revealed in the region of the neck of the glands. 
On the last day of pregnancy (21st), the gastric mucosa thickened by 19.2 % compared to the control 
and equaled 628.346.7 um. The depth of the gastric pits remained unchanged (75.8 + 2.04 um), but it 
was much less in comparison with the control. They were smoothed, had a wide lumen. Here, the 
surface-pit cells were located less ordered than in controls. In the pits had a small amount of mucus. 
The length of the glandular fishes of the fundus increased, especially significantly on the 13th-17th- 
19th day of pregnancy. In addition, there was an increase in the absolute number of cells that make up 
the glandular tube. Due to the increase in the number and size of these cells, the lumen of the glands 
narrowed. Based on the above, it can be assumed that the increase in the thickness of the mucous 
membrane occured due to an increase in the length of the glandular tubes, and, accordingly, the main 
and naristal cells that made them up. 


Thus, during a physiologically proceeding pregnancy, especially in its second half, the functional 
activity of mucus-forming, main and parietal cells also increases, that is, the main secretory functions 
of the stomach are activated (5). K.S. Lobyntsev et al. (6) observed the same picture in their works. On 
the basis of the above data, we believe that sex hormones play a very significant role in maintaining 
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the structural and functional correlations of the gastrointestinal tract. Changes occurring in the 
stomach, we associate with hyperestrogenization of the body by pregnancy. There is evidence in the 
literature that the development of hyperplastic processes in a number of organs is due to 
hyperestrogenization. 


During pregnancy, especially in the second half, for the normal development of the fetus, an ever- 
increasing amount of nutrients are needed, which are delivered to the fetus from the mother's body. 
Consequently, the body of a pregnant woman performs additional work that requires strengthening or 
restructuring the activity of the most important systems and organs, in particular, the organs of the 
digestive system (9). During pregnancy, despite nausea, heartburn, etc., appetite increases, and, 
consequently, the amount of food eaten increases, the function of all digestive glands and excretory 
organs increases, metabolism is activated (9, 10). These metabolic shifts and morphofunctional 
restructuring of the organs and systems of the mother's body during physiologically current pregnancy 
are considered as a process of adaptation and mobilization of protective reactions. aimed at 
maintaining the health of the mother and providing optimal conditions for antenatal development of 
the fetus. 


Conclusion. 


1. During a physiologically proceeding pregnancy, especially in the second half, dynamic 
morphological and functional changes occur in the wall of the stomach, expressed in a gradual 
increase in the thickness of the mucous membrane, the length of the glandular tubes, the number of 
main and parietal cells, and in a decrease in the depth of the gastric pits. 


2. During physiological pregnancy, gist structural changes occur in the gastric mucosa, aimed at more 
complete provision of the body of the mother and child with nutrients. 


3. Structural changes in the gastric mucosa during pregnancy are adaptive and are aimed at increasing 
the secretory and digestive functions of the organ. 


References: 


1. Li L., Khalili M. Case report of rhabdomyosarcomatous transformation of a primary 
gastrointestinal stromal tumor (gist) BMC Cancer. 2019;19:913. doi: 10.1186/s12885-019-6085- 
3. [PMC free article] [PubMed] [CrossRef] [Google Scholar] 


2. Chompret A., Kannengiesser C., Barrois M., Terrier P., Dahan P., Tursz T., Lenoir G.M., Bressac- 
De Paillerets B. Pdgfra germline mutation in a family with multiple cases of gastrointestinal 
stromaltumor. Gastroenterology. 2004;126:318—321. doi: 10.1053/j.gastro.2003.10.079. [PubMed] 
[CrossRef] [Google Scholar] 


3. Hirota S., Nishida T., Isozaki K., Taniguchi M., Nishikawa K., Ohashi A., Takabayashi A., 
Obayashi T., Okuno T., Kinoshita K., et al. Familial gastrointestinal stromal tumors associated 
with dysphagia and novel type germline mutation of kit gene. Gastroenterology. 2002;122:1493— 
1499. doi: 10.1053/gast.2002.33024. [PubMed] [CrossRef] [Google Scholar] 


4. Janeway KA, Kim SY, Lodish M, et al. Defects in succinate dehydrogenase in gastrointestinal 
stromal tumors lacking KIT and PDGFRA mutations. Proc Natl Acad Sci U S A. 2011;108(1):314— 
8. [PMC free article] [PubMed] [Google Scholar] 


5. Agaram NP, Laquaglia MP, Ustun B, et al. Molecular characterization of pediatric gastrointestinal 
stromal tumors. Clin Cancer Res. 2008;14(10):3204-15. [PMC free article] [PubMed] [Google 
Scholar] 


166 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 01 | Jan-Feb 2023 


6. Gastrointestinal distress in pregnancy: prevalence, assessment, and treatment of 5 common minor 
discomforts. Zielinski R, Searing K, Deibel M.J Perinat Neonatal Nurs. 2015 Jan-Mar;29(1):23-31. 
doi: 10.1097/JPN.OO000000000000078.PMID: 25633397 Review. 


7. Extraintestinal Manifestations of Inflammatory Bowel Disease. Malik TF, Aurelio DM.2022 May 
16. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan— 
PMID: 33760556 


167 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


